Age-related changes in microtubules in the guinea pig organ of Corti. Tubulin isoform shifts with increasing age suggest changes in micromechanical properties of the sensory epithelium.
Biochemical and immunocytochemical analyses have been used to provide new insights into age-related changes in the sensory and supporting cells of the guinea pig organ of Corti. Quantitative densitometry of immunoblots showed that, while levels of alpha-tubulin remained relatively constant in guinea pigs from 3 weeks to 18 months old, there were progressive shifts in some tubulin isoforms. Levels of tyrosinated tubulin increased with age, nontyrosinatable tubulin (delta2-tubulin) showed a compensatory decrease, but detyrosinated tubulin did not change; acetylated, polyglutamylated, and glycylated tubulin levels also decreased. Immunolabeled tissue sections showed that cell type-specific distribution of tubulin seen in young guinea pigs (tyrosinated in the microtubules of the sensory cells, and post-translationally modified isoforms in the supporting cells) did not change as animals aged. However, there were age-related decreases in labeling for alpha-tubulin and all post-translationally modified isoforms. Biochemical and immunocytochemical results both support an age-related decrease in the number and/or length of microtubules as well as an increase in the pool of soluble tyrosinated and detyrosinated tubulin. They further suggest that microtubules containing nontyrosinatable tubulin from older animals are the sites for further modification of tubulin by acetylation, polyglutamylation, and glycylation. Changes in tubulin isoform levels and stability of microtubules in the organ of Corti may alter its micromechanical properties; the resulting changes in conduction of sound-induced vibration would provide one mechanism for age-related hearing loss.